Objective: Vision is regarded as the most important source of information during driving. The need for good eye care practices among the commercial drivers therefore cannot be overemphasized. This study aimed to determine the eye care practices of commercial drivers in a developing country and their association with involvement in road traffic crash (RTC).
INTRODUCTION
Commercial drivers are considered to be very important, especially in a developing country such as Nigeria, where majority of the people go on public transport. Most drivers with inadequate vision for driving are often not aware of it because they have never been exposed to any form of eye test (1) . Central vision or Visual acuity (VA) which is the finest spatial detail is used to discern detail, identify, and/or recognize what the driver is looking at during driving (2) . Certain visual conditions may impair VA, thus impair individual's ability to drive safely. Visual acuity impaired by one or more vision conditions can result in the driver failing to read signs and/or recognize hazards in a timely manner (2) .
Being a driver has a profound impact on health and well-being. There is widespread agreement that vision standards for driver licensure need to be evidence-based so as not to unfairly prohibit individuals from driving who have the visual skills necessary to do so, in spite of being visually impaired (3) . Driving cessation, regardless of whether it is voluntary or involuntary (example, license revocation), can have a number of adverse consequences such as decreased health-related quality of life, increased likelihood of depression & social isolation and reduced access to healthcare services (3) . Comprehensive routine eye care and maintaining good eye care practice is an important part of the health care process that should be adopted by drivers (4) . It is an important practice regardless of your age, occupation or your physical health (5) .
Comprehensive eye exam often reveals much more than just to determine the prescription for glasses or contact lenses (5) . An eye examination can reveal signs of many systemic diseases, including diabetes and high blood pressure which can cause visual impairment if not properly managed. It will also reveal some eye conditions such as glaucoma which usually has no symptoms but can lead to irreversible loss of sight (5, 6) . Routine yearly visual examination is definitely recommended at 40 years of age and above (6) . This is because that is the time when early signs of disease and changes in vision are mostly common. Incidentally, most research has revealed age 50 years and below as the mean age of commercial drivers, so this explains how important routine eye check is for drivers (7) . Unfortunately, practice of routine eye check is rare in developing countries where the level of illiteracy and poverty is averagely high (4, 8) .
Majority of residents in such countries are usually more engaged in meeting up with daily needs and barely remember such routine practice.
Drivers are critical to road safety (9) . Commercial drivers are responsible for their safety as well as the safety of all the people who share the road with them (9) . The medical precautions they take such as good eye care practice, to maintain eligibility to drive confirms their ability to safely perform the demanding job of commercial vehicle driving and keeping our roads safe. The role of commercial drivers in motor vehicle related injuries have been reported in Ghana (10) .The study revealed that majority of the commercial drivers had good knowledge on the importance of vision in relation to road traffic crashes (RTCs), only a few had ever had any eye examination. The study concluded that commercial vehicle drivers are an important group to target in road safety programs.
During the last two decades there has been a burst of research activity focused on the role of vision in driving, much of which has been centred on what types and degrees of vision impairment hamper driver safety and performance (3) . Research has addressed the role of vision in driver safety (motor vehicle collision involvement) and in driver performance (both on-road and using interactive simulators in the laboratory) (3) but not much has been revealed about knowledge of eye care and eye care practices among these drivers which are factors that can influence their vision.
This study was therefore aimed at determining the eye care practices of commercial drivers in Nigeria, a developing country. The assessment of the drivers' knowledge on eye care, eye care practices and past ocular history with regards to driving safety was evaluated.
MATERIALS AND METHODS
This cross-sectional descriptive study was carried out in Ilorin, the capital city of Kwara State, Nigeria, a developing country in Africa. Commercial drivers who are registered with National Union of Road Transport Workers (NURTW) and Road Transport Employers Association of Nigeria (RTEAN), Kwara Express and private motor parks in Ilorin metropolis participated in the study. These drivers were those who drive four wheel vehicles and convey passengers both intra and intercity. Approval for the study was obtained from the Department of Epidemiology and Community Health of the University. Informed consent was obtained from each of the selected participants after comprehensive information detailing study protocol was given to them. The research followed the tenets of the declaration of Helsinki. Registered 4,729 commercial drivers in private and public motor parks formed the sampling frame for this study. Three hundred and twenty eight drivers were calculated and included in this study using Fischer's formula and adjustment for population of less than 10,000. The sampling technique was multistage. At stage one, 7 motor parks were selected randomly by balloting without replacement from the list of all the motor parks in Ilorin while at stage 2 registered drivers were proportionately allocated and then randomly selected using table of random numbers. Interviewer administered semistructured questionnaires were completed by trained research assistants for the purpose of data collection in the study. Six research assistants were trained over two days on questionnaire administration. The questionnaire was pre-tested among commercial drivers in Offa, Kwara State. The questionnaire elicited questions to obtain information concerning socio-demographical data, driving history including history of involvement in road traffic crash (RTC), ocular history, knowledge on eye care and eye care practices among respondents. Some of the major assessment tools for knowledge on eye care and eye care practice used were knowledge on the importance of eye to human, dangers associated with poor vision, regular/routine eye check at the hospital, practice of self-medication, compliance with doctor's prescription and various local/traditional eye care practices.
Data analysis was done using statistical package for social sciences (SPSS) version 18.0, and presented as charts, tables, and frequency cross tabulations. Appropriate test of significance (chi-square test) was used to test statistics and the level of significance was predetermined at pvalue of equal to or less than 0.05 at 95% confidence level. A Likert scale was used to categorize the respondents' driving safety. The scoring of their driving safety was converted to percentage by proportion such that the minimum score was zero and highest score was 100 percent. The grading of the scores was as follows; 0 -44.9% -poor driving safety, 45 -64.9% -fair driving safety and 65 -100% -good driving safety.
A major limitation of the result of this study was the unavailability of a state crash record of individual drivers to validate the veracity of each respondent's report. The study relied on self-reported road traffic crashes by the respondents. One would expect some tendency to u n d e r-r e p o r t c r a s h e s d u e t o f e a r o f unknown/legal implications.
RESULTS
Three hundred and twenty-eight consenting commercial drivers participated in the study. The age of the respondents ranged from 20 to 70years with a mean age of 46 + 10.13 years. Majority 209 (63.7%) of them were in the age group 40 -59 years. (Table 1) The respondents were all male. Less than half of the respondents 146 (44.2%) had primary education while 56 (17.1%) had no formal education. Almost three quarter 240 (73.2%) of the respondents had no other occupation other than driving. Majority 318 (97%) of the respondents were married and their ethnicity were mainly (93.6%) Yorubas.
Majority of the respondents 321 (97.9%) possessed a driver's license. More than two-third had a driving test conducted before obtaining license. Majority 314 (97.8%) renewed their license on expiration. Less than one-third 89 (27.7%) had eye test before obtaining license while 49.4% of them had a repeated eye test during license renewal.
About one-fifth of the respondents 64 (19.5%) had been involved in RTC in the past 5 years. More than half (62.5%) of the road traffic crashes were without any injury sustained. This study revealed vehicular factor (which includes poor vehicle maintenance, tyre blowouts, poor lights, un-roadworthy vehicles, brake failure and broken-down vehicles on the road without adequate warning) as the major (76.6%) cause of RTC. (Table 2) Almost all the respondents 326 (99.4%) claimed to have good peripheral visual field. Majority of the respondents 320 (97.6%) claimed to have good vision detection ability. A large proportion (98.2%) claimed good ability to recognize road signs and see traffic light at least 6 metres away while driving. (Table 3) All the respondents claimed to have clear knowledge on the importance of eye to human. Majority of the respondents 313(95.4%) have good knowledge on dangers associated with poor vision. Majority of the respondents have good knowledge about good eye care practices. (Table  3 ) Among all the listed respondents' eye care practices, the least is maintenance of regular eye check at the hospital. An average of 324 (98.5%) of the respondents claimed they do not practice traditional eye care. (Table 4) Majority of the respondents 247 (75.3%) have never had a voluntary eye check-up. The respondents' reason for irregular eye check-up was mainly due to absence of eye problem 201 (81.4%) followed by lack of awareness 27 (10.9%). (Table 4) Good eye sight and the need for eye medication (28.4% each) were the highest in frequency on the outcome of the respondents' eye check-up in the time past. More than half out of the 23 respondents 14 (60.9%) who were told they needed glasses, got the glasses. (Table 5) Likert scale was used to score the respondents' eye care practice. Majority, 79.6% of respondents had poor eye care practice, 19.8% had fair eye care practice while only 0.6% respondents had good eye care practice. (Figure  1 )
Only one-fifth of the respondents who practice good eye care had been involved in RTC in the last five years. There was no statistically significant association between good eye care practices and involvement in RTC. (Table 6 )
DISCUSSION
The study revealed that majority 209 (63.7%) falls within the age group 40 -59years, this is similar to past studies (1, 7, 11, 12, 13) .
More than two-thirds 268 (83.5%) of the drivers in this study passed through a driving test at first licensing but only a very few 89 (27.7%) had their eyes tested at first licensing and much fewer 44 (13.7%) during license renewal. This is a clear indication that some drivers with poor visual function may be certified as fit for driving even when they are deficient. This poses a very big risk to RTCs and demands the need to address this through an aggressive public awareness campaign, education and enforcement by concerned agencies.
The European Union (EU) has recently published Directives in order to standardise driving licences and harmonise requirements. Currently the visual requirements to obtain a driving licence differ substantially across Member States and non EU Countries. A number of countries in Europe (including EU Member States) are not assessing drivers to the minimum recommendations contained within the EU legislation. The majority recognise the importance of good vision for safe driving and go above the basic requirements from the Directives, for example by introducing systematic assessment of vision during the driving career, and this good example should be followed by all (13) . The minimum vision standard accepted by EU for drivers of cars and motorcycles is to have a binocular visual acuity of at least 6/12 with or without correction, and binocular visual field standards are limited to no less than 120° (13) . For monocular vision, applicants must have a corrected or uncorrected visual acuity of at least 6/9. Driver's licenses may be issued or renewed provided that the applicant undergoes prelicensing eye examinations. In Nigeria, Federal Road Safety Corp (FRSC) standard for the issuance of drivers' licence requires that VA should be better or equal to 6/9 in the better eye and 6/24 in the second eye which is rarely complied with (1, 14) . In most occasions licenses are being issued without any measure of VA in Nigeria (1, 7) .
In most published studies the statistical correlations between vision and traffic crashes are weak. The recent publication on assessing and counselling older drivers points explicitly to the interactions of various deficits, where vision is only one of the relevant parameters, while visual acuity is only one parameter of vision (15) . It must be remembered that the decisive factor is not what drivers see, but how they react to what is seen. Various restrictions/limitations could be imposed on the drivers based on their visual status, including the following (15). 1. Limitation to daylight driving 2. Restriction to familiar areas 3. Speed limitation 4. No highway driving 5. Requirement of more frequent testing based on the prognosis of the condition. The health check-up history of the respondents showed that they go more (50.9%) for medical check-up than they do for eye checkup (24.7%). Their reason for not going for regular eye check-up is mainly (81.4%) due to absence of eye complaints. There is need for increased awareness campaign to the relevant stakeholders on the importance of routine eye check. The benefits of routine eye check cannot be overemphasized going by the alarming rate of visual impairment in Nigeria (16, 17) .In a study to determine the prevalence of blindness and visual impairment among adults aged 40 years in Nigeria. It is estimated that 4.25 million adults aged 40 years have moderate to severe visual impairment or blindness (17) .
As part of feed-back from the respondents who have had eye check-up, about 28.4% respondents were told they needed glasses. A large proportion of them (60.9%) got the glasses and about 50.0% of them use it for driving. The drivers gave their reasons for not driving with their glasses out of which 71.4% of them said their glasses were meant for reading only. Among the good eye care practices of the respondents, not playing with sharp objects topped the list (89.9%), followed by avoidance of self-medication (78.4%) but the least was practice of regular eye check at the hospital (32.3%). Using Likert scale to categorize the respondents' eye care practices, the study revealed that majority (79.6%) of them practice poor eye care. Drinking of herbal concussion was the highest (3.7%) among the traditional eye care practices followed by washing the eye with urine, putting breast milk in the eye, visiting an herbalist or a Mallam for eye care (example, couching). Some of these traditional eye care practices often cause serious/irreversible damage to eye health (18) .
Visit to Mallam for cataract surgery has been found to contribute a high prevalence in the rate of visual loss among the age group studied in Nigeria (16) . There is obvious need to stress on the importance of regular/routine eye check because through that, any visual deficiency can be diagnosed at an early stage and be treated accordingly (19) .
A study in Ghana assessed the knowledge and self-reported practices of commercial drivers (10) . There were some important deficits in the drivers' knowledge and in their self-reported practices. Despite indicating that good vision is important, few had ever had their vision checked. There seemed to be the belief that only drivers with very poor vision (for example cataracts) would be at increased risk for road traffic crashes. There did not seem to be an understanding that most vision problems could be corrected. This calls for serious concern because poor eye care practice is very dangerous and some visual impairment as a result could lead to irreversible loss of vision.
The rate of involvement in road traffic crash in the past 5 years found in this study was based on self-reported crashes by the drivers. The major cause of RTC (vehicular factor) as reported in this study opposes several other reports from previous studies that revealed human factor (visual function impairment, driver fatigue, poor knowledge of road signs and regulations, illiteracy, health problems, excessive speeding, drug abuse, and over-confidence while at the steering wheel) as the principal cause of RTC (20, 21) . In Nigeria, statistics indicate that over 90% of the RTCs situations can be attributed to driver error (22) . The state RTC record obtained from FRSC, Kwara State Command for the year 2010 to 2013 also showed that the major cause of RTC was human factor and speed violation stands out as the major factor (26.4%), followed by dangerous driving (21.0%) , loss of control (12.6%) and various other factors in lower percentages. The reason for this deviation from the widely reported trend could probably be explained by increased awareness on the dangers of human factor errors during driving from past studies. The vehicular factor identified in this study could be explained by the poor state of economy due to global economic meltdown and other associated factors such as unemployment, poverty and so on, hence influencing poor vehicle maintenance/management (23).
Possession of driving license was not in any way associated with involvement in RTC (3,7). The reason is quite simple, just as has been mentioned above, almost all the drivers were never tested for visual impairment before issuance of license or during renewal.
This study therefore revealed no association between good eye care practices and involvement in road traffic crash which is similar to a study on "Risk factors for Road traffic Accidents among Drivers of Public Institution in Ibadan Nigeria" (24) . More of the respondents who practice lack of compliance with Doctor's treatment were involved in road traffic crash followed by those who practice eye surgeries/washing with Mallam (couching). Couching is a practice known to be synonymous with cataract extraction which is a common eye problem of the elderly. A study (3) examined the effect of cataract on driving and found that drivers with cataract were 2.5 times more likely to have had a history of involvement in RTC compared to their counterparts without cataract.
An increased risk of RTC amongst visually impaired drivers was observed in the study by Bekibele et al., suggesting an important role for poor vision in RTC causation. The study also observed an increase in the prevalence of RTC among older aged drivers. This may be related to increasing visual impairment with old age (24) . Davidson in his examination of the interrelationship between British drivers' visual abilities, age and RTC histories found strongest positive association between RTC variables and visual disabilities, among older drivers (3). This pattern of result (i.e., significant yet weak associations) has been observed in other studies (3) . As people age, visual functions deteriorate due to increase in the incidence of age-related ocular conditions such as cataract, macular degeneration, open-angle glaucoma, and diabetic retinopathy (5, 6) . This study revealed that majority of commercial drivers fall within age group known to be more prone to visual function impairment (6, 7) . Thus there are 2 accident peaks in the life of an individual, in the young when one is prone to risk taking behaviour, poor eye care practices and in the elderly when visual impairment prevents adequate visual function. It is therefore important to target both groups in promoting awareness for importance of routine medical eye check-up/adherence to follow-up care and planning intervention programs to curb RTCs.
CONCLUSION
Many drivers do not notice a gradual change in their visual status (whether visual acuity, visual field or other visual functions), and can therefore be unaware that they fall below the required standard for driving. Studies have shown a widespread lack of awareness about the current visual standards and the legal implications of driving with poor vision among drivers.
This study revealed that greater percentage of the respondents has poor eye care practice (79.6%). However, there was no statistically significant association between practice of good eye care and the rate of involvement in road traffic crash.
Eye care practice assessment tools can serve as valuable instrument in raising public/driver awareness of abilities and problems, but they cannot act as a definitive measure of driving competence, and should not be promoted as such. The limitations and benefits of current tools should be acknowledged, so that they can be used appropriately. However, there are suggested regular examination guidelines for (25) good eye care. There is need for availability of simple screening devices for quick assessment by skilled personnel in the department responsible for issuing motor vehicle licenses due to the importance of driving with good vision. 
